are analyzed using the Cameca SX-100 electron microprobe at NASA/JSC.
Results: Experimental results are listed in Table  2 and plotted in Figure 1 . The inferred experimental liquidus or olivine-in line, and the pyroxene-in line are plotted. For comparison the liquidus calculated from the MELTS program [8] using the average bulk composition of [3, 4] is also plotted. [3, 4] . The target composition is an average of these analyses. The last column is the composition of experiment Y 12-4, which produced only glass. 
Implications for the Martian Mantle:
The most important feature of the experimental liquidus relations for Y98 is the apparent convergence of the pyroxene-in and olivine-in curves at 11.5 to 12Kbars and 1560 to 1570 °C. This convergence needs to be confirmed by further experiments at this temperature and pressure range. However, if the olivine-in and pyroxene-in lines do indeed converge, it would indicate multiple saturation for the Y98 composition with separation from its mantle source at about 100 km depth. This conclusion is only possible if Y98 is a primary melt and not a cumulate.
The Mg#s for the experimental olivines range from 0.79 to 0.86. The high value is found in the experimental run products with the lowest abundance of olivine crystals and is the same as that for the cores of the olivines in Y98 [2] . The fact that the magnesium contents for the first formed experimental olivines and the cores of the natural olivines in Y98 are the same is strong evidence that Y98 is not a cumulate and therefore likely a primary melt.
Assuming that Y98 is a magma composition rather than a cumulate, the very high inferred melting temperature places significant constraints on the thermal state of the present-day martian mantle. We have extrapolated the melting curve to higher pressures and used the mantle plume melting calculations of Kiefer [9] to assess the conditions under which the Y98 melt could have formed. In these models, the primary variables that control mantle temperature are the concentration of mantle radioactivity and the temperature at the base of the mantle. If the martian mantle presently has 40% of the original Wanke and Dreibus [10] radioactivity remaining in the mantle, the temperature at the base of the mantle must exceed 2100 °C for the rising mantle plume to reach the measured Y98 melting temperature. If the martian mantle presently has 60% of the original Wanke and Dreibus radioactivity remaining in the mantle, the temperature at the base of the mantle must exceed 2030 °C in order to produce the observed Y98 melt. These temperatures are at least 200 °C higher than current estimates of the temperature of the martian core [11] . An alternative way to create high temperatures at the base of the mantle would be to have a layer at the bottom of the mantle that is strongly enriched in radioactive elements [10] , although it is not yet known how much heating can be plausibly generated by this mechanism. Recent modeling of the martian gravity field [12] indicates that the lithosphere in Tharsis may be somewhat thinner than assumed in the earlier melting models. This would enhance the occurrence of pressure-release melting and permit the temperature at the bottom of the mantle to be somewhat cooler than indicated above. Our assessment of the trade-offs among these various mechanisms is on-going, although it seems likely that a combination of both basal heating of the mantle and thinning of the lithosphere will be necessary in any successful model for producing the Y98 magma.
